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FOREWORD 

t 

I have great pleasure in presenting to inter- 
ested readers the second part of Ganita- 
Kaumudi by Nsrayana Partita, now completely 
edited by Pandit Padmakara Dvivedi, lately of 
the Government Sanskrit College, Benares. The 
first part thereof was published as No. 57 of 
the Princess of Wales Sarasvati Bhavana Texts 
Series in 1936, and for various reasons, which 
need not be stated here, the remaining part had 
to await publication till now. As shown by 
Pandit Padmakar Dvivedi in his Introduction 
subjoined to this part, the work is of consider- 
able merit and was intended to be a substitute 
for Bhaskara's Lilavatl. In his treatment of 
Magic Squares especially, the author struck out 
a new path and anticipated even the European 
Mathematicians. As the theory of Magic 
Squares has not progressed much since then, 
the present work will no doubt be of great 
interest to those who are interested in Indian 
Mathematics. 

Pandit Padmakara Dvivedi is to be thanked 
for bringing this important work to light. 



SARASVATI BHAVANA, , M _ ^ SHASTRI 

BENARES, 20-10-1942 



INTRODUCTION.* 



The names of Ga^ita-Kaumudl or Gajjitapatl-KaumudI, 
a work on Arithmetic, composed in 1356 A. D. and of its 
author, Naraya&a Pandita, son of Narasirhha or Nrsimha, are 
not unfamiliar to researchers in Indian Mathematical Manus- 
cripts. Among European researchers, Mr. Colebrooke 1 was 
the first, who revealed the existence of an incomplete manus- 
cript of N&rayana's Ganita-Kaumudl. Ganega Daivajfia (born 
in 1507 A. D.), son of KeSava, inhabitant of NandigrSma in 
Kristna District, has also mentioned the name of the author 
in his commentary, called BuddhivilasinI, composed in 1546 
A.D., on Bhaskara's Lilavati, a treatise on Arithmetic, Therein 
he writes : 



This incomplete manuscript was described as containing 
only the last two chapters (Yyavaharas XIII and XIV) on 
Combination (Ankapa^a) and Magic Squares (Bhadraganita) 
respectively. 

In each of the Libraries of the India Office, London, and 
Cambridge, an incomplete manuscript containing only the last 
two chapters is preserved, (Nos. 596 B and 77 respectively). 

After the death of my revered father M. M, P. Sudhakara 
Dvivedi, I discoverd a complete manuscript of this work in hia 
collection. I immediately set to work upon it and discovered 
that although it was in many respects better and more correct 
than the portion of it available in the India Office Library, 
yet it required some emendations before it could be made 
intelligible. A full discussion of the places where I suggest 
improved readings is given below for the information of the 
readers. 

As printed in the Catalogue, Chapter XIII begina : 



* This indtroduction was published as an article in the Sarasyati 
Bhavan studies, Yol. IY. pp. 89-107. It ia reproduced here with slight 
modifications in the interest of those readers who bad no opportunity 
to go through it. Ed. 

l f Colebrooke, Algebra of the Hindus, p, 113, foot note, 



The second half of the 6loka is grammatically wrong, for 
there is no verb to the noun *<HlHil-', and the word PTW repeated 
twice has no such meaning as to connect or clear the sense 
of the Sloka, Here I may say that the copyist, while copying 
from some older manuscript, misunderstood ^ for *T in the first 
f*T*T?f and f?T for ftf in the second, as there are slight differ- 
ences between their shapes and little when written with indiffer- 
ent rapidity, and did H^* wrongly by taking over TrT from the 
first and connecting it with the second word jm which should 
be v&. Hence, instead of the reading f^RT T^fiT I would suggest 
f3ni?TFfr *W, so that the correct reading of the above-mentioned 
Sloka, after emendations, is 



<jer: ^T^OT ^ II t 



After these emendations, the learned readers will see that 
the purport of the {loka becomes clear. 

As printed in the Catalogue, Chapter XIV begins : 



^Generally the work has been written by Narayana Pan<Jita 
in Arya metre. As a rule 2 , an Arya Chhandah hab twelve 
matras in its first and third feet and eighteen and fifteen. 
naStr&s in the second and fourth^ respectively. The above- 
mentioned S'oka seems to be in Aryfi. Chhandah, because its 
third foot ^sfo^ *gtf** contains Q twelve inatrSs, q" being 
having preceded a ^J^ ^31, and its fourth foot 
. contains fifteen matras. Therefore it 



is concluded that its first and second feet must contain twelve 
and eighteen matras respectively. But on observation, the 
first line of the Sloka is not found to contain thirty (twelve & 
eighteen) mfitras, Hence some matras are wanting in the 
first line to make the {loka an Arya. 

In the manuscript in my posseassion, Chapter XIV 
begins : 



t This very reading appears in a Ma. of Ganita-Kaumndl recently 
acquired f or the Sarasvati Bhavan Library (No, K,. 1465). 



2 , *TW: 5T*T^ ^TT^ SJU!l*UrUd*U ^ft^sPt I 'sH^K^r fljft? 

3. 



( Hi ) 

In this too, some matras are wanting in the first line to 
make it abide by the rules of Aryft Chhandah, and there is 
no verb to the agent <iRua*t. in the second line. Scrutinising 
closely Nar&yapa's style and usage of words, I should like 
to have the word SF? for the first word of the Jloka, as for 
instance the opening Sloke of Chapter XIII begins with the 
word 9TT ( 5T*T JFHW^F^fi*; etc. ). Now if we place the word W 
before the reading fr^ c iiii<^HR&+0'<)*i *frRu*^i% even then the 
first line does not contain thirty matr&s, Comparing these 
two different readings I may suggest the following reading of 
the 3loka : 



By this emendation, the noun *lfwn has for its verb 
the $loke becomes ah Aryg, in its true form, 



At the end of the first line of the first loka of Chapter 
XIV, there is a mark (?) of doubt, attached jnet after the 
word tufa-H^R as printed in the Catalogue of the India Office 
Library. In order to clear the meaning of the word I may 
quote here the !loke next to the above-mentioned one from my 
own manuscript, which does not appear in the Catalogue : 



In this Sloka the word cRHK ( <W TftpT^T ^rt ) shows 
that this Q-anita ( Magic Squares) has already been taught 
before and now the author ( N&r&yana Pandita ) deals with 
the substance of that Ganita, called Bhadraganita. By whom 
and to whom had this subject been previously taught ? The 
answer to this question is found emb6died in the emended 
first !loke the prose order of which is 

) fitgf%?t Tgm ( *wrc ) 



i. e., this true Ganita, related to arithmetical progression, has 
been taught to Ma^ibhadra 4 or Maaibhadra (a name of the 
King of Taksas by la (^iva) T tutor of three Bhuvanaa. On 
account of its being taught to Manibhadra, the Ganita is called 
after his name as Rbadragai^ita. Jnst as the Sun taught the 

4. There is no difference between Manibbadra and Maijibhadra. 
Vide Index to the names in the MahSbharata by the late 8. Sorensen. 
Ph. D, page 464 and Sanskrit-English Dictionary by Mpnier Williams. 
]U. A., pages 731 and 768. 



( iv ) 

science of Astronomy to Maya, Brahma to hie son Va^iStha. 
Puliga to Garga, Vagistha to bis son ParaSara and so on, 
similarly Nfirayana Partita has mentioned here the tradition 
that the god iva" taught this Gapita to Manibhadra, an inter- 
pretation regarding which there appears to be not a shade of 
doubt. 

As printed in the Catalogue, Chapter XIV ends ; 



In my manuscript the last line runs thus: 



I prefer this reading. 

The reading of the second Sloka as printed in the Cata- 
logue is similar to that of the manuscript with me. 

The third loka printed in the Catalogue runs thus : 



(?) 

of f^rnngi, 'Fnf and HKH<uf ^t^f?r my manuscript 
has WKfrM", ^FT^ and ^TRT^=^t ^?rr respectively. But I 
suggest the following reading. 



* Or it may be read aa 



( v ) 

Sloka, next to the above mentioned one, as printed 
in the Catalogue, rune thus : 



The word T r ^f in the second line is grammatically wrong, 
as it is an adjective qualifying ^the nonn ^ft^g^f in number 
and gender ; so it should be ^^t, for the feminine form of 
372C is ?73T and not IT^t , In the enclosed space the word 
31 should be placed, as in my manuscript the last line runs 

thus 



Lastly, both the manuscripts have the following Sloka, 
which fixes the date of the composition of the work 



icf Trt n 

i. e., the Ganita (Bhadraganita or Ganita KaumudI) is finished 
on Thursday, 2nd Tithi of the dark half of the month 
KSrtika in Durmukha Sarnvatsara, in 1278 !aka. 

B 
Contents of the work 

Now it may not be out of place to deal with some of 
the topics treated in the Ganita-Kaumudi, 

Gapita-KaumudI is divided into fourteen chapters! each 
chapter being called a Vyavahara. The first chapter begins 
with the following {loka : 



After this, the notational places are mentioned by the very 
names mentioned in BhSskara's LllSvatl, with a little difference 
in snonms thus for ^T^T 10 9 T^PT^r (10) 32 and sreffas 



in synonyms; thus for ^T^T (10) 9 , T^PT^r (10) 32 and 

(10) 14 GanitakaumudI has ^RCtsf, *mi*W*i and ^KI^K respectively. 



( vi ) 
(a) The Clepsydra 

In the terminology relating to money measures, the values 
of a Dramtna (3?*T) and NiSka (f^f) as given in Gaijitakaumudl. 
differ from those given in the LHavatl. Bhaskara writes that 
16 Pa^as ( W) make one Dramma and 16 Dnimmas make one 
Nigka or a gold coin, while Nar&yaija says 6 that twelve Pa^as 
make one Dramma and 36 Drammas make one NiSka. 

In the terminology relating to the measurement of gold, 
Narayai?a mentions the name of Tula (^TT) which is not found 
in the Lllavatl and says that one Tula is equal to hundred 
palas ( W ). 

In the terminology relating to the measurement of space, 
Bhaskara says that four Hastas or cubits make one Daj?<la 
( 5^ ) and that two thousand Dan^as make one Kro6a ( ^ft^T ), 
while Naraya^a writes ^<w=f0 ^R^i^:" i. e. ten Karas ( or 
Hastas ) make one Dai?<Ja and eight hundred Dandas make 
one Kro^a. But here it should be remarked that the number 
of Hastas in a Kro^a is the same according to each author's 
construction of the Clepsydra. 

Narayana has mentioned the name of Drsatkarangula 
r^T ), which is equal to 



(length 24 A.ng) X (breadth 16 Ang) x (height 16 Afig). 
As the number of Afigulas in a cubic hand 

= 24X24X24 (A Hasta=24 Angulas), 
therefore the number of Drisatkarfi,ngulas in a cubic hand 

_ 24 x 24 X 24 _ Q = 9 i - 
24X16x16 * 

Hence Narfiyapa writes : 

?T (16) *F-( 



5. 



( vii ) 

In the terminology relating to the measurement of grain* 
writes : 



i. e., twenty Ku<3avas ( 1^" ) make one Kharl 
a Padika ( MiR^i ) should be reckoned as equal to the sixteenth 
part of a Kudava and there are 216 cubic Afigulas in a Padika. 
Now the volume of a Padika in cubic Angulaa = 216 = 6 8 

6 s 1 1 

.". its volume in cubic Hasta = 8 = ^ = r- 

The number of a Padika in a Kbarl = 16x20 = 320 
/. the volume of Kharl in cubic Hasta 

320 _ * 
= " 5 

This shows that the Kharl which is mentioned in Ganita* 
KaumudI is equal to five times the Magadha Kharl, mentioned 
by Bhaskaracharya in his Lllavatl, for according to BhSskara, 
a cubic Hasta, when used for measuring grain, is called a 
Magadhakharl 6 ( *iMm<siiO ). 

In r^irM M R'ti*? , i. e., the operation relating to Zero, Narayana. 

writes : "^ 



i e., ''in this work: 
on Arithmetic, as the public in their common business do not 
use it, khahara is not mentioned ; but as it is useful in 
Algebra, 1 have dealt with it in my Algebra". This gives a 
clue to the fact that Naraya^ia had also composed a work: 
on Algebra before his work on Arithmetic. g A n^ incomplete 
manuscript of this work on Algebra upto ^mg?fa (Affected 
square) is in the Princess of Wales Saras vati Bhavana 
Library, Benares, and bears the title of 



I do not know, how, in Ganakataranglnl by my revered 
father (the late Mahamahopadhyaya Pandit SudhakaraDvivedi), 
this Algebra was supposed to be composed by another 
mathematician named N&rayaija (who flourished in 1588 AJD.), 
son of Govinda and tutor of Muntevara, when on the 22nd 
page of the same incomplete manuscript, there is written : 

faaf^i^ I 



6. 



( viii ) 

A similar sentence is found written at the end of each. 
chapter of GaQita-kaumudl. Moreover, the formula given in 
this Algebra for fiinding the approximate root of irrational 
numbers is found in Vargaprakrti VyavahSra of Ganita- 
kaumudl also, 

Now I should like to deal here with some interesting 
questions and their formulae as found under the heading 

i. e., now some curiosity in square is 



told with my proofs. 

Q, I. What are those two numbers, the sum or differ- 
ence of whose squares, with unity for additive, becomes a 
square. 
Proof : 

Let #, y be the numbers. 

Then by the condition of the question we have 

# a dj2/ 2 +l equal to a square, but this holds good 

n 

when djs= 



In terms of one unknown quantity the numbers 

y* 

are 2/' ^"9" Now giving an arbitrary value (not less than 2) 

to y we can easily find those two required numbers, 
Whereupon Nfirayana coins this formula : 



An arbitray quantity supposed is the first (required) 
number) and half the square of the first is another (required 
number). The sum and difference of their squares with 
unity for additive yields square roots. 

Here it should be remarked that this formula becomes 
valid in the case when the first nmber is not less than two. 

Q. 2. What are those two numbers, the sum or differ- 
ence of whose squares, with unity for subtractive, becomes 
a square ? 



C 

Proof : 



Here if we suppose s&^fti: to be where a = any arbi- 

& 

trary quantity, then by BhSskara's formula 7 , the required 
numbers are 



a 



Hence Narayapa's formula : 



1 1 

The first required number is the cube of an arbitrary 
quantity supposed, another (required number) is half the 
square of the square of the arbitrary quantity supposed, plus 
unity. The sum and difference of their squares with unity 
for subtractive yield square roots. 

Q. 3. What are those two numbers the product of 
whose sum and difference, plus unity, becomes a square ? 



Suppose 2(# 2 +z/ 2 ), 2Gr a 2/ 2 ),..(!) are the two numbers. 
Then by the condition of the problem, 



We have {2U 3 + 7/ 2 )} {2(^ 2 2/ 2 )}+ 1 equals to a square. 
But this holds good when 



or 4a: 4: 4?/ 4 + 1 is equal to a square 
or when 2, 2# 2 , 1 = 42/ 4 

or when %* = 2/ 4 
or when x =2/ 2 
Substituting this value in (L) we get the numbers* 



7, 

II 



For its proof see Bhfiskara's Arithmetic, edited by my father. 



( X ) 

Now giving any arbitrary value to z/, we can get the 
required two numbers. 

Hence the author's formula : 



Write the square of the square of WTftr, an arbitrary 
quantity supposed, at one place add to, and at another place 
subtract from it, the square of that supposed number, multi- 
ply these by 2, then the product of their sum and difference 
plus unity becomes a square. 

Q. 4. What are those two numbers, the sum or 
difference of which becomes a square ? 

Here we know that x* + y*-+}2zy= (cciz/; 3 

/.The first number =# a +?/ 2 and another = Zxy. Now 
giving arbitrary values, but unequal values in the case of 
their difference, to x and y we can easily find the required 
numbers, 

Hence the author's formula : 



The sum of the squares of two arbitrary quantities 
supposed is the first number, twice the product of the two 
supposed numbers is another, then their sum or difference 
taken separately becomes a square. 

Q. 5. What are those two numbers, the sum or difference 
of which becomes a square and whose product becomes a 
cube ? 

According to the preceding formula, the two numbers 
# 2 +2/ a and %xy y when multiplied by the square of any 
quantity, say by # 3 , are the two mumbers to be supposed. 

Or 

Suppose 3* Gz* + 2/ s ) and Zxyz * are the two numbers. 
By this supposition the two conditions (their sum and 
difference become squares) are satisfied, 



By the third condition we have 

{ f Or* +/*) } { 2#2/3 S } equal to a cube. 
or 2* 2xy OE' + J/*) equal to a cube. 
But this holds good when 






(a 8 )* 



where a = any arbitrary quantity. 

Substituting this value of s in the numbers supposed, the 

numbers become 



Now giving arbitrary values to #, 2/ and a we can get the 
required two numbers. 

Hence the formula 



The aforesaid two numbers when multiplied by the 
quotient obtained by dividing the square of the cube of an 
arbitrary quantity by the square of their product, are the 
numbers required. 

Q, 6. What are those two numbers, the sum of whose 
squares becomes a cube and the sum of whose cubes becomes 
a square ? 

Suppose g , 1 - s are the two uumbers, where 
tj y 

a = any arbitrary quantity, 

Then the sum erf their squares = a x * ( 1 + ;f - N which 

^ y * 

is, by the condition of the question, a cube. 



But in the above expression, the first factor a ] * is 
evidently a cube, for it is equal to (a 4 ) 8 . 

Now if - ~ - be a cube, then the condition of the 
t/ 

problem may be satisfied. 



Suppose ? = %-/. I+x*=y or x* = y-l 

y y 



Substituting this value of x in the numbers supposed, we 

a* a ( 

get the numbers 3- and 



y 



Now, by the condition of the question, the sum of the 
cubes of these numbers is a square, 



or --s" y MS a square. 



-^-s"^ l+(y MS 

a 18 ( a Q \ * 

As the first factor ^- = I 3- I is evidently a square, 

y \ y j 



now to satisfy the conditiop l + (2/ l)^ must be a square, as 

3 

such, the expression l + O/ lr becomes a square in the case 
j/ 5 (the least value), 



For l+(z/ l) 3 = l+(5 l) 3 = l-f 2 3 = 1 + 8 = 9=a square 
and A. = \/^^l = \/5 I=v4=2. 



Substituting these values of x and y in the two numbers 
supposed, we get the numbers -^- and -~- . Now giving any 

o +) 

arbitrary value to a we get the two required numbers. 

Hence the author's formula : 



The square of the cube of an arbitrary quantity is the first , 
and twice the first is another ; these when divided by the 
square of five are the required two numbers, the sum of whose 



( xiii ) 

squares becomes a cube, and the sura of whose cubes becomes 
a square. 

Q. 7. What is that number which when multiplied sepa- 
rately by two multipliers, and unity being added to each 
product, becomes a square ? 

Suppose x is the required number and two multipliers 
7?2i and m a respectively. 
Then by the condition of the problem, we have 



=2/ 2 (suppose).., ...... (1) 

and my #+l= S (suppose) ......... (2) 

Now by subtraction, we get 

(m i m a) x = (& 3 & *) = (/#) (y + 
Suppose yz = 7c (mi ma) ............ (3) 



Adding (3) and (4), we get 

T 

2y=~+k (mi mi) 



Squaring both sides we get 

3 _A: 2 + 2a;A a (?/2 1 y?7 2 ) + I * Qni n?2> 8 



But by supposition t/ a =mi 

(w i ma) 3 _ 



3 

& 4 (mi ms)* = 4:k*tm x+ Ak* 
or ;t a 2/t^? (mi+ms)= 4/c* ft 4 (mi ma) 3 
Adding &* vmi+/wa) s to both sides we get 

) a = W fe 4 (m\ -m 9 



( xiv ) 

or \ x k* (rm + rn*)* [ = 4& a (lk?m\m\ +1) 

Taking square root, we get 

m 



Now as the additive is unity, the least value that can be 
alloted to x deserves to be zero, as this value of x satisfies the 
equations (1) and (2) 

In this case, when #= o t we must have 



or 
or 
or 



(mi m 2 ; mT ma 



Substituting this value of ft in (5) taking the upper sign 
in the right-hand expression we get x >0 



= 4 (mi + ?na) 2-2 



(mi mi) 
4 (mi + ma) , 4 



. ma) 1 (mi ma) 



/(mi + ma)' 
(mi m?) 3 



_ 4 (mi+w) + 4 
(m i m a) a 



= 8 (mi + ma) 
(m i m a ) a 
Hence Nar&yai^a's formula : 



Write in two different places the products of the required 
number and the two multipliers, add unity to each of the 
products, each of the expressions (thus found) will be a square. 
The required number is equal to eight times the 0um of those 
two multipliers, divided by the square of the difference qf 
those two multipliers, 



( xv ) 

In chapter X, nnder the heading of W cfJiM^fd: or affected 
squares, NfirSyana has given a rule for extracting the approxi- 
mate square root of irrational numbers by the help of affected 
squares* His rule runs thus : 

" ( cT^ ) 



We should solve this indeterminate equation 

Ifcx 2 + l = 2/ a where c = coefflcient= the irrational number, 
of which the approximate root is to be extracted, #= the least 
Pada ( 3^3" ) and y = the greatest Pada ( ; ^?S ), then the 
division of the greatest Pada by the least gives the approximate 
root of the coefficient, i.e., of the irrational number. 



If# = 6\ a? 
2/-19 (' y 



= 228J ar 8658 1 
= 721] ' y= 27379 J 

19 721 27379 
or 



,. .. 



.-. m thpr 
- 10, then 






At the end of this chapter the author has given a rule 
for testing the product of two numbers. The rule runs : 



Divide the multiplicant and multi pliers by an arbitrary 
quantity, get the product of the two remainders, found thus by 
division ; divide this product by the assumed number, if the 
remainder, thus found, be equal to the remainder found after 
dividing the product of the mnltiplicant and multiplier by the 
same assumed number, then the product is correct. As for 
instance, 5 suppose 29 = mnltiplicant f and 17 = multiplier and 
their product = 493. Take any arbitrary quantity, say 3 ; 
divide 29 and 1? by it, we get the remainders 2 and 2 res- 
pectively. Divide the product of these remainders, i. e., 4 by 3, 
the remainder is unity; dividing the product 493 by 3 we get 
the remainder also equal to unity. Then as the two remain- 
ders are equal, 493 is the true product of 29 and 17. 

This very rale of NSrayana is found in Luca Pacioli's 
(Lucus de Burgo'p) Summa de Arithmetica printed in 1494. 

Magic Squares. 

^ Magic Squares are figures resembling a chess-board in 
which the terms of an arithmetical progression are so arranged 
that their sum, whether taken diagonally or by rows or 
columns, is always the same. 

The construction of such magic ^squares containing an 
odd or evep number of cells had been known to tl*e Hindus for 



( xvi ) 

a long time. In Tantra ^astra they are called Yantras. As 
they were supposed to possess mystical properties, they were 
kept secret and were not dealt with in Arithmetic by Indian 
mathematicians, But jSISrSyaija, defying this superstitious 
belief, touched upon the subject of magic squares under the 
heading of Bhadraganita and gave defintie rules for the construc- 
tion of them containing an odd or even number of cells in the 
last chapter (XIV) of his Ganita-kaumudT, which as being 
unearthed now corroborates the fact that India invented Magic 
Squares which had already been dealt with in Bhairava and 
Siva T&ndava Tantras prior to the Ga^ita-kaumudl. Though 
unaware of them, J. F. Montucla guessed that magic squares 
were known to the Hindus, but of this he had no certain 
evidence, as stated in his Histoire des Mathematiques (Paris, 
1802). But Gaijita-kaamudi, as composed in 1356 A, D., 
precedes all treatises on magic squares written by Europeans, 
In the fifteenth century, Manuel Moschopulus, a writer belong- 
ing to the Byzantine school, introduced into Europe, magic 
squares, which long after found a wider diffusion through 
Philippe de Lahire (1610-1718) and Karl Brandon Mollweide 
(1774-1815) who in 1816 A. D. collected the scattered rules in 
a book, De Quadratis Magicis, 

Micheal Stifel (1486-1567), sometimes known by the 
Latin name of Stiffelius, was the first to investigate them 
in a scientific way. Although Adam Riese (1492-1559) had 
already introduced the subject into Germany, yet none of 
them was able to give a simple rule for their construction. 
Towards the end of the sixteenth century such rules were 
known to a few German mathematicians, as for instance, 
to Peter Roth, the Rechenmeiotter of Nurernburg. In 1612 
Claude Gospard Bachet de Meziriac (1581-1638) published 
in his Problems Plaisants, a general rule for squares containing 
an odd number of cells, but could not find a solution of squares 
containing an even number. Bernard Frenicle de Bessy 
(1605-1675) made a real advance beyond Bachet. He gave 
rules for the construction of both classes of squares and oven 
discovered squares that maintain their characteristics after 
striking off the outer rows and columns. 

More modern works are due to Kochanaky, 1686 ; to 
Sauveur, 1710; to Hugel, (Ansbach, 1859) ; to Pessl (Arnberg, 
1872) ; to Professor Scheffler, 1882, and to Thompson (Quarterly 
Journal of Mathematics, Vol. X). 

In 1903 Harmann Schubert gave useful hints and infor- 
mation regarding magic squares in his Mathematical Essays 
and Recreations. 

KHAJUBI, 1 
Benares OaAtt. J PADMAKARA DVIVBDI 
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